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© Process for producing copper through-hole printed circuit board. 

Disclosed is a process for producing a copper through- 
hoi printed circuit board, which comprises forming a 
required pattern on a copper-clad laminated plate using a 
resist ink soluble in an alkaline aqueous solution, immersing 
the copper-clad laminated plate in an aqueous solution of a 
sart or an alkylimidazole compound represented by the 
following general formula 

a» - C = CH 
I I 

C 
I 

R, 

wherein R 7 represents an alkyl group having 5 to 21 
carbon atoms, ft, represents a hydrogen atom or a 
methyl group, and HA represents an organic or 
inorganic acid, 

to form on the copper surface of the copper-clad laminated 
plate an etching resist film composed of the alkylimidazole 
compound, drying the resulting copper-clad laminated plate, 
and then treating it with an alkaline etching solution. 
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PROCESS FOR PRODUCING COPPER THROUGH-HOLE 
PRINTED CIRCUIT BOARD 

Backgro und of the Invention 
1. Field of the Invention 

This invention relates to a process for producing a 
printed circuit board. More specifically, it relates to 
a process for producing a copper through-hole printed 
circuit board characterized in that an organic compound 
containing in the molecule both a long hydrophobic group 
portion and a polar group portion having strong affinity 
for copper metal is coated as an etching resist instead 

of applying electrolytic solder plating as in the prior 
art . 

In the production of a copper through-hole printed 
circuit board, it is necessary to print a circuit 
accurately on both surfaces of the circuit board and 
connect the circuits on both surfaces accurately at many 
required parts. The present invention provides a 
process for producing a copper through-hole printed 
circuit board having high reliability at low cost within 
a short period of time. 
2. Detailed of the Prior Art 

A method known as the hole-filling method has 
gained- most widespread use in the past for the 
production of copper through-hole printed circuit 
boards. .. It comprises providing many holes at required 
Parts of a laminated plate copper-clad on both surfaces 
treating the resulting base board having many holes with 
a catalyst, subjecting it to copper electroless plating 
then subjecting it to copper electroplating to form a 
copper coating throughout the base board including the 
holes, thereafter filling a hole-filling ink into all 
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the holes to prevent entry of an etching solution and 
protect the copper coating in the holes, printing an 
etching resist through a positive so as to give required 
circuits to both surfaces of the base board, and 
thereafter etching the base board to remove the copper 
-from the unwanted exposed partB while leaving those . .. .p 
parts which are protected by the etching resist and the 
hole-filling ink. As a result, a copper through-hole 
printed circuit board is formed. 

According to this hole-filling method, the hole- 
filling ink may shrink during the process by reason of 
evaporation of the solvent from the ink, for example, so 
that the etching solution is likely to get into the 
holes and dissolve the copper coating. Furthermore, as 
a result of this shrinking, the thickness of the hole - 
filling ink layer tends to become smaller than the 
thickness of the printed circuit board. For this 
reason, it is very likely that the copper coating at 
edge parts between the base board and the holes being 
dissolved (defect of edge). Hence, products of high 
reliability cannot be obtained. 

The electrolytic solder plating method (solder 
through-hole method) is known for removing the aforesaid 
defects of the hole-filling method and obtaining 
products of high reliability. This method is the same 
as the hole- filling method up to the copper 
electroplating step, but differs from the latter in that 
a resiBt.-.ink is printed through a negative image. This 
resist ink is not an etching resiBt, but is a resist for 
the electrolytic solder plating to be subsequently 
carried out. Needless to say, this method does not 
require the use of the hole-filling ink. As a result of 
printing the resist ink through the negative, copper iB 
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exposed at al circuits and holes required for printed 
wiring, and those parts which are unwanted for printed 
wiring are protected with the plating resist ink. The 
exposed parts are subjected to electrolytic solder 
Plating, and thereafter the plating resist ink printed 
through the negative is removed. Since the solder has 
resistance to etching, it acts as an etching resist and 
protects copper. 

Since this method does not use the hole-filling 

T\^T, 15 " r±Sk ° f remOVBl ° f the co '«>« —ting 
in the holes, particularly in the angular parts between 

the printed circuit and the holes, and it gives products 
or high reliability. 

As an improvement over the electrolytic solder 

a reslstTw 0 ' ' " ""^ alSO Pr ° P °" d in »>*ch 

B resist ink ls printed through s negative on a base 

board subjected to electrolass copper plating, and 
thereafter, the base board is subjected to electrolytic 
copper plating and electrolytic solder plating. Tni 
method can give products comparable to those obtained by 
the electrolytic solder plating method. Furthermore, 

Which re T SlSt 18 PrintSd ln BdVan « — - -ea 

advent 7 S 6leCtr0leSS Pl«ing. it has the 

advantage of reducing the time and cost over the 

sli r o e ve a r d th meth0d ( - WhiCh lnV ° 1VeS C ° PPer ^^°Pl"ing on 
all over the surface of the base board. 

Thus, the electrolytic solder plating method is 

Circuif I «T % " ^ Pr0dU " S th — Sh-hole printed 
circuit board having high reliability, but has the 

defect that it requires a longer period of time and 

larger expenses Tor production than the hole-filling 

method. Tn nart^in Q r. j . , 6 

orovid. , partlcul ". It has recently been required to 
prov.de large amounts of products at low cost within 
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short periods of time. Accordingly, by using the 
electrolytic solder plating method, it is impossible to 
meet the consumers' demands fully. Furthermore, 
according to the electrolytic solder plating method, 
hydrofluoric acid or lead used may cause pollution, and 
large expenditures must go into countermeasurea .against 
pollution - 

It has been strongly desired therefore to develop a 
process for producing a through-hole printed circuit 
board having reliability equivalent to, or higher than, 
that attained by the electrolytic solder plating method, 
which furthermore is simple in process steps, permits a 
shortened period of time and a reduced cost of 
production, and enables simplified treatment of the 
waste liquor for pollution control. 
SUMMARY OF THE INVENTION 

The' present inventors searched for a substance 
which is less expensive, safer and easier to remove than 
solder and which withstand etching and protects copper- 
plated parts from an etching solution. Since such a 
substance should form a film selectively on a copper 
surface alone, the inventors kept an eye on a substance 
which would form a complex with copper. 

Extensive investigations on this basis have led to 
the discovery that a copper through-hole printed circuit 
board having the aforesaid desirable properties can be 
provided by a process which comprises forming a required 
pattern on a copper-clad laminated plate using a resist 
ink soluble in an alkaline aqueous solution, immersing 
the copper-clad laminated plate in an aqueous solution of 
a salt of an alkylimidazole compound represented by the 
following general formula 
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R 4 - C = CH 
HA- N NH 

V 

I 

R 2 

carbon" t* "T^* ^ ««up having 5 to 21 
carbon .to-. R , represents a hydrogen atom or a 
. methyl group, and HA represents an organic or 
inorganic acid, 
to form on the copper surface. r>r 

larn < + , furiace or the copper-clad 

* , " et ° hing reSl " f "" »r the 

Clad C ° mPOUnd ' drylnS the -suiting copper- 

aLaliL e": 1 :' PlatS - ^ with an 

alkaline etching solution. 

In other words, the present Inventors noted that t „ 
Produce a copper thro Ugh - nole prlnted e^^Jd 

obtai" 8 rK 1±ability e<3Ual t0 ' ° r hl ^ h - that 
obtained by the solder through-hole method, it is 

necessary to rind out a substance which can easily give 
within a short period or Hm. v. y glve 

etching resist coatin g on n ' 'T' 8 ™ 0 "- C °^ ete 
case with «.», , required parts as is the 

case with the electrolytic solder plating. 

Consequently, the inventors have ascertain^ . 

of an aikvUn,^ -. ascertained that a salt 

an aiKylimidazole compound containing -r «.w 
both n T^rr k ^ hvjuiiu containing in the molecule 

-rig arri^tvT ° blC ^ "* 8 «™» h -ing 

having 1 metBl ±S SU " aHe - the substance 

ing the a bove requirements. 

u - S. Patent No. 3 Q^n R^n + ~ o 
that the alWHn,^ -, * discloses 

corrosive action on the copper 

^^^^ 

The al ky i imida2ole compound used ±n process 
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this invention binds to a metal surface with a strong 
force but shows no binding force with respect to 
general organic compounds. Accordingly, a wide range of 
resist inks heretofore used can be utilized in this 
invention as the resist ink printing through a negative 
which is required before the coating of the 
alkylimidazole compound in the process of this 
invention. Of course, an electrically insulating resist 
ink may also be used. This means that, printing of a 
3 negative image by a resist ink can also be carried out 
before electrolytic copper plating. 

The essence of the present invention resides in a 
process for producing a copper through-hole printed 
circuit board characterized by using a coating of the 
5 alkylimidazole compound containing in the molecule both 
a polar group portion and a long hydrophobic group 
portion. 

The process of this invention, stated more 
specifically, may roughly include the following two 

20 embodiments. 

According to a first embodiment of the process of 
this invention, a base board having a number of required 
holes is contacted with a catalyst, and then subjected 
to electroless copper plating followed by copper 
25 electroplating. A resist ink is printed through a 

negative image at parts which do not have to be left as 
wirings. This resist ink is not an etching resist, but 
is for the purpose of keeping the metal from contact 
with the alkylimidazole containing both a polar 
30 group and a hydrophobic group to be used in the 

subsequent step. The base board having the resist ink 
printed through the negative image is then immersed in 
an aqueous solution containing a salt of the 
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alkylimidazole compound containing both a polar group 
and a hydrophobic group to form a coating of the 
alkylimidazole compound as an etching resist on those 
parts which are to be left as wirings. The aforesaid 
resist ink is removed, and thereafter, the base board is 
subjected to an etching treatment. 

A second embodiment of the process of this 
invention is the same as the first embodiment up to the 
step of electroless plating. Thereafter, the resist ink 
is printed through a negative image, and copper 
electroplating is carried out in the next place. The 
base board is then immersed in an aqueous solution of 
the salt of the alkylimidazole compound to form a 
coating of the alkylimidazole compound as an etching 
resist. Thereafter, the same steps as in the first 
embodiment are carried out. 

It will be understood from the foregoing 
description that the steps in the process of this 
invention up to the printing of the resist ink through 
the negative may be carried out in the same way as in 
the known solder through-hole method. Specifically, the 
base board may be made of a conventional material. It 
•nay be a laminated plate copper-clad on both surfaces 
or it may be a bare plate not clad with copper foils.' 
When the bare plate is used, the initial electroless 
copper plating gives a thin copper layer on the surface 
to permit easy copper electroplating to be performed 
next. Hence, a copper circuit having a sufficient 
thickness for printed wiring can be formed. However 
the use of a laminated plate copper-clad on both 
surfaces is generally preferred in view of the adhesion 
strength between the plate and the copper foil, and 
therefore of the freedom from delamination. 
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The electroless copper plating and copper 
electroplating steps can be carried out in the same way 
as in the production of conventional through-hole 
printed circuit boards. As in the sodler through-hole 
method, those parts which do not have to be left for 
printed wiring are printed with a resist ink through a 
negative image so as to prevent the metal from 
contacting the alkylimidazole compound used in the 
process of this invention. Printing with a resist ink 
through a negative image may be carried out after or 
before electrolytic copper plating. The resist ink used 
in this invention should be a resist which does not 
react with the aforesaid alkylimidazole compound- When 
the printing of the resist ink is carried out before 
electroless copper plating, the resist ink should have 

* 

electrical insulation. 

The expression "printing of a resist ink" f as used 
in this invention, means not only the usual printing of 
a resist ink, but also printing by photograpic 
development utilizing a photosensitive resin- The 
photosensitive resin includes a type which cures upon 
exposure to decrease in solubility and a type which 
decomposes upon exposure, to increase in solubility. 
Both types of photosensitive resins can be utilized in 
this invention. It is possible to use a base board 
comprising a copper-clad laminated plate to which the 
photosensitive resin has already been laminated, or to 
use a copper-clad laminated plate on which an ink of the 
photosensitive resin is printed on its entire surface, 

followed by drying. 

Examples of the alkylimidazole compound in this 
invention include 2-amylimidazole (m.p. 38*C), 2- 
heptylimidazole (m.p. M5-46*C), 2-decylimidazole (m.p. 
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69-70*C), 2-undecylimidazole (m.p. 75-75. 5*C0, 2- 
dodecylimidazole (m.p. 77-78'c), 2-tridecylimidazole 
(8l-82*C), 2-tetradecyllmidazole (m.p. 83-84'c), 2- 
heptadecylimidazole (m.p. 88-89*C), 2-undecyl-*»- 
methylimidazole (m.p. 37-38'c), and 2-heptadecyl-4- 
methylimidazole (m.p. 42-iJ5*C). The salts or these 
imidazoles may be easily formed Trom these 
alkylimidazoles and organic or inorganic acids. 
Examples or the acids include acetic acid, capric acid, 
glycolic acid, p-nitrobenzoic acid, p- toluenesuironic 
acid, picric acid, oxalic acid, succinic acid, maleic 
acid, rumaric acid, tartaric acid, adipic acid, 
hydrochloric acid, suiruric acid, phosphoric acid, 
lactic acid, oleic acid and phthalic acid. 

In a speciric embodiment or the process or this 
invention, the surrace or copper is finished by 
polishing, degreasing and acid pickling, and 
subsequently immersed in an aqueous solution containing 
0.01 to 5Z, prererably 0.1 to 2%, or a salt of 2- 
undecylimidazole or 2-undecyl-H-methylimidazole . the 
immersion is carried out at a temperature within the 
range or 0 to 100*C. The suitable immersion time is 
from several tens or seconds to several tens or minutes. 
The immersed board is then washed with water and then 
dried. The suitable pH or the aqueous imidazole salt 
solution is generally 3.8 to 4.5. The amount or the 
imidazole adhering to copper increases as the pH or the 
aqueous solution is higher. Furthermore, the amount or 
the imidazole adhered to copper increases with 

increasing treating temperature and increasing treating 
time . 

In the process or this invention, the printed 
circuit board is immersed in the aqueous solution of the 
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salt of the alkylimidazole compound, but the invention 
is not to be limited to this specific manner of applying 
the alkylimidazole salt. It can be carried out by any 
desired method of contacting. For example, a method may 
be employed in which the aqueous alkylimidazole salt 
solution is allowed to flow down along the printed ■ 
circuit base board. To effect sufficient contacting, it 
is preferred to vibrate the base board in the aqueous 
alkylimidazole salt solution, or to stir the solution. 
Ultrasonication to vibrate the aqueous alkylimidazole 
salt solution is also an effective means of preventing 
insufficient coating owing to the adhesion of bubbles to 
the base board. 

One example of the process of this invention is 
specifically described below. A resist ink capable of 
being easily dissolved and removed by an aqueous 
alkaline solution is printed through a negative image as 
in the solder through-hole method on a printed circuit 
base board which has been subjected to electroless 
copper plating and copper electroplating in a customary 
manner. The ink is then dried, and the base board is 
immersed for about 1 minute in a weakly acidic aqueous 
solution of the alkylimidazole salt at a temperature of 
30 to 50 # C. The base board is then washed with water 
and dried. The resist ink coated previously is 
dissolved and removed with a dilute aqueous solution of 
sodium hydroxide. The board 1b then washed with water. 
Thereafter, the unwanted parts of the copper foils of 
the base board are dissolved and removed by using 
alkaline etching agents known in the art. As a result, 
a copper through-hole printed circuit board is obtained. 
If desired, in order to facilitate the adhesion of a 
solder resist as a final finish, the board is washed 
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with a dilute aqueous solution of hydrochloric acid 
whereby the etching resist film can be easily removed 
substantially from the through-hole circuit board. 

The alkylimidazole is insoluble in water at room 
temperature, but is easy soluble in an acidic aqueous 
solution. 

The alkylimidazole ionized in the acidic aqueous 
solution shows strong chemical reactivity with copper to 
Term a complex with copper and forms a monomolecular 
film on the surface of copper. By the van der Waals 
force of the long-chain alkyl group, the alkylimidazole 
molecules gather successively on the resulting film and 
the film becomes firm by the hydrogen bonding force 
among the imidazole molecules. 
15 Accordingly, when the copper-clad laminated board 

is immersed in an aqueous solution containing the 
alkylimidazole salt, a film of the alkylimidazole can be 
formed on the copper-plated parts inside the holes and 
those parts on which no resist ink is printed, i.e. on 
20 copper in the circuit portion. 

Since the alkylimidazole/copper complex 
constituting the film is insoluble in an aqueous 
alkaline solution, the copper foils under the imidazole 
film do not undergo alkali etching. On the other hand, 
the resist ink film soluble in an aqueous alkaline 
solution is removed by alkali. Hence, the copper foils 
in the parts beneath the negative are etched. 

The imidazole film remaining unetched should 
finally be removed for the subsequent solder resist 
printing or solder coating. This can be achieved easily 
by using an aqueous solution of an acid. 

According to the process of this invention, 
through-hole printed circuit boards having high 
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reliability can be produced in large quantities within 
short periods of time. Partly because no expense for 
pollution control is required, the cost or production iB 
low, and the process is very profitable. Furthermore, 
wiring in a higher density than by the solder through- 
hole method is possible. The process is Innovative in 
that for example, it can give a high-density printed 
circuit board having a circuit at a density of 3 to 4 

lines per 2.5^ mm - 

The following Examples illustrate the present 

invention more specifically. 
Example 1 

A 1.6 mm-thick FR-4 laminated plate copper-clad on 
both surfaces (tradename R-1705 , a product of Matsushita 
Denko K.K.) was holed, and subjected to electroless 
copper plating and subsequent copper electroplating to 
form a copper coating in a thickness of 25 to 30 microns 
in the insides of the holes and on both surfaces of the 
laminate. Then, a coated film of a negative having a 
thickness of about 20 microns was formed by screen 
printing using a resist ink containing an alkali-soluble 
rosin-modified phenolic resin (tradename "F-80LV" , a 
product of Taiyo Ink Mfg., Inc.), and dried at 80*C for 
10 minutes. 

The above base board was then Immersed in a 5? 
aqueous hydrochloric acid solution, and then washed with 
water to clean the copper surface. Thereafter, it was 
immersed in a 2% aqueous solution of 2-undecylimidazole 
acetate (pH 4.H5) at 50* C for 3 minutes. The substrate 
was then withdrawn, washed with water, and dried at 
120 *C for 10 minutes. 

Subsequently, the resist ink of the negative was 
dissolved and removed by using a 2% aqueous solution of 
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sodium hydroxide to expose copper at parts which did not 
have to be left as wirings (the negative area). 

Then, the base board was passed for 120 seconds 
through a spray of an alkaline etching agent (ammonia- 
ammonium chloride-copper type; specific gravity 1.1-1 2- 
tradename A Process made- by Japan Metal Company) at 5 0*C 
to etch it and produce a copper through-hole printed 
circuit board. 

Thereafter, when the printed circuit board was 
immersed in a 5% aqueous hydrochloric acid solution, the 
alkylimidazole coating on the circuit was' dissolved and 
removed . 

In this Example, the thickness of the 
alkylimidazole film was 2.1 microns. The film thickness 
was measured by an ultraviolet spectrophotometer after 
the film was removed with a 0. 5 * aqueous hydrochloric 
acid solution. 

According to this process, the cost of production 
was 30? less than that required in the production of 
copper through-hole printed circuit boards by the hole- 
rilling method. 

In the prior art, the assembly line operations of 
filling and removing the hole-filling ink were 
impossible. But the process of this invention could be 
adapted to mass production on a conveyor assembly line 
and the speed or production increased. 

The resulting copper through-hole printed circuit 
board showed equivalent reliability to that produced by 
the solder plating peeling method. 

When the pH of the alkylimidazole waste liquor is 
was adjusted to at least 8, the alkylimidazole compound 
precipitated and could be easily removed by filtration. 
Example 2 



01 78864 



The same copper-clad laminated plate was holed and 
then subjected to high-speed electroless copper plating 
to form a copper coating having a thickness of 2 to 3 
microns . 

The same resist ink as used in Example 1 was 
applied to the base plate, and then a copper coating was 
formed on it by electrolytic palting from a copper 
sulfate bath. The base board was then dried at 120 C 
for 5 minutes , washed fully with an aueous solution of 
ammonium persulfate to clean the copper surface. 

The base board was then immersed in the same acidic 
aqueous alkylimidazole salt solution as used in Example 
1, and slowly moved at 50 # C for 3 minutes. Thereafter, 
the base board was subjected to the same washing, 
drying, etching ink removal and ethcing operation as in 
Example 1 to give a through-hole printed circuit board 
having equivalent quality to that obtained in Example 1. 
Example 3 

In Example 1, the thickness of the 2-undecyl- 
imidazole film was adjusted to 0.3 micron to 3*9 
microns, and after washing with water, the base board 
was dried at 120 "C for 10 minutes. 

Films having a thickness of less than 0.3 micron 
could not withstand etching and were peeled off. 
Exmaple 4 

In Example 1, the base board having formed thereof 
the 2-undecylimidazole film having a tickness of 1.7 
microns was heated for 10 minutes at a temperature of 
60, 80, 100, 150, and 170*C, respectively. 

By the heat- treatment at 80*C or below, the film 
was not sufficiently- hard and could not withstand 
etching and was peeled off. 

When the heating was carried out at 170*C, the 
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imidazole film could not be removed later with a 5% 
aqueous hydrochloric acid solution. This is presumably 
because the imidazole film was thermally decomposed at 
the high temperature. 
Example 5 

. When in the procedures of Example 1, a 2% aqueous 
solution of 2-undecyl-4-methylimidazole acetate (pH 
«.«0> was used instead of the 2% aqueous solution of 2- 
undecylimidazole acetate, a film having a thickness of 
1.8 microns was obtained after immersion for 3 minutes 
at 50*C. 

The effects of the film thickness and the heating 
treatment on etching resistance were almost the same as 
in the case of using 2-undecylimidazole . 
Example 6 

In Example 1, an alkaline etching solution of the 
ammonia-ammonium chloride-ammonium chlorate type 
(specific gravity 1.1-1.2; tradename Alkalietch, a 
product of Yamatoya Co., Ltd.) was used instead of the 
ammonia-ammonium chloride-copper alkaline etching 
solution, and the base board was etched by immersing it 
in the etching-solution at *»0*C for 40 seconds and 
worked up in the same way as in Example 1. The 
alkylimidazole film withstand etching. 
Exampel J 

A 1.6 mm- thick RF-il laminated plate copper-clad on 
both surfaces (tradename R-1705. a product of Matsushita 
Denko K.K.) was holed, and subjected to electroless 
copper plating and subsequent electrolytic copper plating 
to form a copper coating in a thickness of 25 to 30 
microns in the insides of the holes and on both surfaces 
of the laminate. 

A coated film of a negative having a thickness of 
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about 20 microns was formed by screen printing using a 
resist ink comprising an acrylic acid/styrene copolymer 
as a main component (tradename MA-830, a product of 
Taiyo Ink Mfg., Co., Ltd.), and dried at 8o'C for 10 
minutes. 

The base board was immersed in a 5% aqueous 
solution of hydrochloric acid, washed with water to 
clean the copper surface, and then immersed in a 2? 
aqueous solution of 2-undecylimidazole acetate (pH 4.45) 

at 50*C for 3 minutes. 

The base board was then withdrawn, washed with 
water, and dried at 140*C for 15 minutes. Subsequently, 
the negative resist ink was dissolved and removed with a 
5% aqueous solution of sodium hydroxide, and copper was 
exposed at those parts which did not have to be left as 
wirings (negative image area) . 

Thereafter, the base board was passed for 120 
seconds through a spray at 50 -C of an alkaline etching 
agent (ammonia-ammonium chloride-copper type; specific 
gravity 1.1-1.2; tradename A Process, made by Japan 
Metal) for etching to produce a copper through-hole 

printed circuit board. 

When the circuit board was then Immersed in a 5% 
aqueous hydrochloric acid solution, the alkylimidazole 
film on the cirucit was dissovled and removed. 

The thickness of the alkylimidazole film in this 

Example was 2.1 microns. 

The resulting copper through-hole printed circuit 
board showed equivalent reliability to that produced by 
the solder plating peeling method. The operability 
during the production was the same as in Exampel 1. 
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lm A process for Producing a copper 

through-hole printed rirmu k~ j 

F M clr cuit board, which comprises 

tormmg a required +-♦-£.»-., ~ 

» ,urM Pattern on a copper-clad laminated 
Plate usrng . reslEt ink Eoluble ln ^ 

solutron, contacting the copper-clad laminated plate with 
an aqoeous solution of an alkylimidazole salt of formula 



* 4 - c « ce 

HA- N NH 

V 

I 

R 2 



R is a h\ " 71 9r ° UP haVing 5 t0 21 C - bo « 
Vis a hydrogen atom or a methyl group, and HA is an 

organic or inorganic acid, to form on the CQpper surfa 

ipo e nm iaminated piate an etching - Sist *"» 

composed of the alkyl imidazole compound, drying the 
resulting copper-clad laminated plate, and then treating 
it with an alkaline etching solution. 

2. a process as claimed in claim 1 wherein 4n 
the alkylimidazole salt p <= k ^ wherein, m 

/ ' 4 is hydrogen and R, i s undecvl 

dodecyl, tridecyl, tetradecyl or heptadecyl . 2 

the alkvliL A ; Pr ° CeSS as claime « - claim 1 wherein, in 
the alkylimidazole salt, R. i s methyl and a i « . * 
heptadecyl. 4 2 is "ndecyl or 

to a k !* A Pr ° CeSS 35 clainied in any one of claims 1 
to 3 wherein the alkylimidazole salt is an acetic acid 
capric acid, glycolic acid, p-nitrobenzoic acid, 
p-toluenesulphonic acid, picric acid, oxalic acid 
succinic acid, maleic acid, fumaric acid, tartaric acid 

adipic acid, hydrochloric acid, sulphuric acid »h * 
ae-iA i=„4-- • „ p uric acid, phosphoric 

acid, lactic acid, oleic acid or phthalic acid salt. 
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5. A process as claimed in claim 1, claim 2 or 
claim 4, wherein the alkylimidazole salt is a 

2-undecylimidazole salt. 

6. A process as claimed in claim 1, claim 3 or 

claim 4, wherein the alkylimidazole salt is a 
2-undecyl-4-methylimidaxole salt. 

7. A process as claimed in any preceding claim 
wherein the alkylimidazole salt is an acetic acid salt. 

8. A process as claimed in any preceding claim 
wherein the copper-clad laminated plate is immersed in an 
aqueous solution containing from 0.01 to 5% of the 

alkylimidazole salt. 

9. A process as claimed in any preceding claim 
wherein the copper-clad laminated plate is immersed in an 
aqueous solution of alkylimidazole salt having a pH from 
3.8 to 4.5. 

10. A process as claimed in any preceding claim 
wherein the copper-clad laminated plate is contacted with 
an aqueous solution of alkylimidazole salt at a 
temperature of 30 to 50 C. 



